SUMMARY Arrhythmias, aortic regurgitation, and symptoms of severe intermittent ventricular outflow obstruction developed in a 14 year old boy with a heart murmur who had been followed from infancy. These were caused by an accessory mitral leaflet, which was successfully removed at open heart operation. A review of21 previously reported cases found a high incidence ofassociated cardiac malformations, appreciable subaortic obstruction in most patients, and a consistent attachment of the accessory tissue to the ventricular aspect of the anterior mitral leaflet. The characteristic echocardiographic appearance of a mobile mass arising from the area of aortic-mitral continuity is sufficient for the diagnosis of accessory mitral leaflet and echocardiographic examination will facilitate the surgical management of this condition.
Among the more rare causes of subaortic obstruction are several mitral valve anomalies, including abnormal insertion within the left ventricular outflow tract, prolapse of redundant chordae or a leaflet, and accessory tissue in the subaortic area. Such accessory tissue is uncommon in normally connected hearts. It is a condition singularly amenable to repair without valve replacement. We report a case with several unusual clinical features that illustrates the value of real time echocardiography in diagnosing left ventricular outflow tract obstruction with aortic regurgitation caused by an accessory mitral leaflet.
Case report A 14 year old boy was admitted to hospital with a two month history of a central stabbing chest pain. He had been seen first at 11 months for an asymptomatic heart murmur that was present at birth, and right heart catheterisation subsequently confirmed the clinical diagnosis of a small ventricular septal defect. Routine outpatient follow up found no change in his The discrete subaortic membrane was enucleated,' and the accessory mitral leaflet was excised by sharp dissection. The aneurysm of the membranous septum was plicated on its right ventricular side through the tricuspid valve. Weaning from cardiopulmonary bypass was smooth and uneventful, as was the patient's subsequent postoperative recovery. He was discharged from hospital seven days after operation, when pulsed Doppler echocardiography showed only a trace of aortic regurgitation. The electrocardiogram had returned to normal sinus rhythm. Sono, McKay, Arnold not unlike those of accessory mitral valve tissue described in ventriculoarterial discordance with2324 or without25 26 atrioventricular discordance. In all patients the accessory tissue was attached on the ventricular surface of the anterior mitral leaflet and in most it extended to the septal surface or free wall of the left ventricle. Both in relative and real terms, the accessory leaflet tends to be large. In our patient its diameter exceeded 25 mm, compared with an aortic annulus of 20 mm; and in all other operated cases the width was > 15 mm. Occasionally, a second mass of tissue originates from the membranous septum.81'
The extent of differentiation has been variable and may reflect haemodynamic forces applied to the accessory tissue within the left ventricular outflow tract. The most primitive, nodular, gelatinous mass of undifferentiated tissue was found in an eight month old infant'2; but most leaflets are parachute or sail shaped with a variable number of well defined chordae anchoring the ends to either or both papillary muscles of the mitral valve, to normal chordae, to the left ventricular free wall, or, as seen in our case, to an accessory papillary muscle. The hoodlike structure thus produced presents a concave surface towards the left ventricle, so that in ventricular systole this pouch is distended with blood and is carried into the subaortic area. Histological examination of the accessory leaflet has generally shown fibrous tissue with myxoid dysplasia, analogous to dysplastic mitral valve tissue.71320
Because the leaflet is accessory tissue, its removal should in no way compromise the function of an otherwise normal mitral valve, and the results of operation usually have been satisfactory. In fifteen patients in whom the mass was removed completely as a primary procedure, there was one death. This was a three day old baby who had a left ventriculotomy after the tissue could not be identified through the aorta.4 Two patients had mild mitral insufficiency attributed in one to simultaneous repair of a partial atrioventricular septal defect5 18; and three patients (including the one reported here) had trivial aortic regurgitation." 22 Little is known about the aetiology and course when an accessory mitral leaflet is present. It has been suggested that anomalies of the mitral valve and fibrous subaortic stenosis both result from abnormal development of endocardial cushion tissue.27 Yet, considerable evidence supports the view that discrete subartic stenosis is an acquired malformation,2"3 while the anlaga of an accessory leaflet probably is present at birth, since the murmur is present early in life, even when there are no other cardiac lesions. 27 It is likely that the degree of left ventricular outflow obstruction is progressive, because a gradient of 65 mm Hg at five years increased to 196 mm Hg by 10 years in the only patient who underwent serial left heart studies." Whether this results from enlargement of the accessory leaflet or from narrowing of the outflow tract by a discrete membrane is a question that echocardiography may answer in the future; certainly when the leaflet eventually prolapses through the aortic valve it produces symptoms of severe left ventricular outflow tract obstruction and aortic regurgitation, as seen in our patient.
More widespread availability of sector scanning and Doppler echocardiography may lead to the identification of an accessory mitral leaflet before the development of symptoms or important obstruction to left ventricular outflow. While elective, prophylactic removal of the tissue does not seem to be justified, careful excision of the accessory leaflet can be accomplished without morbidity or mortality. Accordingly, accessory tissue probably should be removed during open heart surgery for any associated cardiac defects to avoid residual and, possibly, progressive left ventricular outflow obstruction. '6 
